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ABSTRACT 



A device for transmitting communications data between a 
computer and further computers of a computer network, in 
particular the Internet, via a communications (i.e. telephone) 
network. The device has a memory for storing address data 
which contains at least two different Internet addresses or 
telephone numbers of the communications network at which 
a user can access the computer network. A selection unit 
selects the most economical Internet access, or the respec- 
tive telephone number of the Internet provider, as a function 
of the cost data provided for each of the stored Internet 
addresses. 

26 Claims, 2 Drawing Sheets 



Oup*.^. | — -15 



s 



Marx 
Ava 
Regis 


wy For 
labia 

tratiora 






DMrmMfon IM 

Anftatte 
Ragotrttion* 



Interface 
GSM 



Air 
Interlace 



0ECT 




09/03/2004, EAST Version: 1.4.1 



U.S. Patent Mar. 12, 2002 Sheet 1 of 2 



US 6,356,541 Bl 



Display 



T 



—15 



10 

"V" 



14— 



Input 



V' 21 FI6 1 



Interface 



4~ 



Selection Unit 
Selecting Most 
Cost Effective 
Address 



Memory For 

Available 
Registrations 



Determination Unit 
Determining 

Available 
Registrations 



LZ. 



Timer 



LA 



Connection 
Duration 
Memory 



7- 

7a- 

7b- 
7bj 

7biii 
7c* 



it 



Address 
Memory 



Provider 1 



Provider 2 



Provider 3 



Registration 
Memory 



GSM 




DECT2 





Air 


Interface 




GSM 




9— 



13 
I 



Air 
Interface 



: 8 

•8a 
-8b 
8bi 

8biii 
8c 



Updating 
Device 
For Detect in< 
Current Fees 



09/03/2004, EAST version: 1.4.1 



U.S. Patent Mar. 12, 2002 Sheet 2 of 2 



US 6,356,541 Bl 




09/03/2004, EAST version: 1.4.1 



US 6,356,541 Bl 
1 2 

DEVICE FOR TRANSMITTING at different local access points for the user so that the user 

COMMUNICATIONS DATA OF A can select the access point which is nearest to his location in 

COMPUTER VIA A COMMUNICATION order to minimize the telephone charges. In addition to the 

NETWORK telephone charges, there are also the use fees to be paid to 

5 the service provider before authorization for access to the 

CROSS-REFERENCE TO RELATED Internet, the fees and charges being determined according to 

APPLICATION the period of use and possibly also the time of day or 

This is a continuation of copending International Appli- weekday, 
cation PCT/DE98/01225, filed May 4, 1998, which desig- However, a user frequently also has a number of access 
nated the United States. 10 authorizations to different service providers so that for the 

user there is the need, whenever he accesses the Internet, to 
BACKGROUND OF THE INVENTION minimize the costs incurred and as far as possible make use 

of the cheapest service provider. 



Field of the Invention 



SUMMARY OF THE INVENTION 



The present invention relates to a device for transmitting 

communications data of a computer via a communications It is accordingly an object of the invention to provide a 

network, in particular via a public telephone network. device for transmitting communications data of a computer 

Communication and exchange of data between computers via a communications network that overcomes the above- 

has become much more significant in the last few years. In 20 mentioned disadvantages of the prior art devices of this 

particular, owing to the continuous growth of the interna- § eneral tv P e > for transmitting communications data of a 

tional computer network that is known for short as the computer via a communications network, in particular a 

"Internet", the exchange of data between internationally public communications network, the fees incurred for a user 

networked computers has become more and more important. whlle he 15 connected to the Internet bemg minimized. 

Hie Internet is a connection of several thousand computer 25 Wjth the foregoing and other objects in view there is 

networks. At present, approximately 40 million subscribers Prided, in accordance with the invention, a device for 

have access to over 3 million computers via the Internet. The transmitting communications data of a computer via a 

Internet has become established in particular on the basis of communications network, including a circuit containing: 

a service which is known as the World Wide Web (WWW). an address-data memory for storing address data and 

Hie World Wide Web makes it possible to view docu- 30 st0 ™g at least two different addresses of the commu- 

ments in graphic form. The documents can include sound mcatl0ns aetwork from w , mcl ? a u f? r 15 "thonzed to 

sequences and video sequences as well as graphics and f ce u ss a com P uter netw ° rk ' * c address-data memo^ 

connections to other documents. These are therefore docu- ^rther stonn S dialed cost data corresponding to the 

ments that are not only suitable for reading but can also be 1 ' 

used to execute commands. By clicking on a graphic with 35 a selection unit connected to the address-data memory, the 

the computer mouse, a new document can thus be called and selection unit selecting a most economical address of 

a connection can be set up to a computer that may be lhe addresses of the communications network relating 

thousand of kilometers away. t0 tne computer network in dependence on the cost data 

Apart from the World Wide Web, a large number of other corresponding to the addresses; and 

services are offered on the Internet. The most well known is 40 at least one transceiver unit for setting up a commumca- 

probably so-called e-mail, which enables electronic mail to tl0ns link t0 the most economical address selected by 

be sent via the public communications network, i.e. the the selection unit and via which the communications 

public telephone network. data m transmitted. 

By connecting a computer or personal computer to the c ln P^jcular the present invention is based on the object 

Internet, the user can then access all the other computers 45 of Providing a device of the type ; mentioned at the beginning 

connected to the Internet and use the data or services that are with which, when mobile terminals are used, not only the 

made available on the individual computer. fe f s lhat « mcu u rred b * thc acc( f f t0 a service provider 

, . , T . . but also the fees that are incurred for using the public 

A user obtains access to the Internet via a central com- communications network , i e . the blic tel hone networkj 

puter of a service provider, the service provder usually SQ ^ ^ ^^^^ ^ are minimized . 

charging a certain use fee for providing access to a central ™ , 4 tU . . 

& & The device according to the invention has memories in 

computer. which at least two different addresses of a service provider 
Since the user uses his computer to access the central or different service providers at which a user can access a 
computer via the public telephone network, the telephone central computer of a service provider via the public tele- 
charges that are incurred during the communications link 55 phone networkf and thus access to the Internet, is provided, 
also have to be paid. The p reS ent invention is however not restricted to access to 
An analog modem or an integrated services digital net- the so-called Internet but can also be applied to a computer 
work (ISDN) card, which has to be inserted into the personal network of any other configuration on which access autho- 
computer (PC) serves as the interface between the computer rizations are offered by specific providers, 
and the public telephone network. For ISDN operation, 60 When an Internet access command is received, the selec- 
external devices are also known whose appearance is similar tion unit of the device according to the invention checks the 
to that of a modem and which are connected, like a modem, individual stored addresses and, taking into account cost 
to the telephone network on the one hand and to a (serial) data provided for each address, selects the access address of 
interface of the computer on the other. the provider which is the most economical one for the user. 

A user of the Internet usually has access authorization to 65 It is advantageous that the addresses stored in the memory 

just one service provider. However, the service providers do not relate to just one service provider but instead the user 

frequently make available a number of telephone addresses has access authorizations to the Internet via various service 
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providers, so that at least one access address is stored for 
each service provider in the memory. In addition to the 
addresses of the public telephone network, the respective fee 
data are also stored for each service provider. Therefore, 
when an Internet access command is received, the device 
according to the invention automatically selects the service 
provider that is the most economical for the user as well as 
the most economical address of the service provider. 

The device according to the invention can be imple- 
mented in the form of an analog modem or of an ISDN card 
or a corresponding external ISDN device. In addition, ana- 
log modem cards that can be installed internally in the 
computer like an ISDN card are also known. While the 
modems operate in analog fashion, the ISDN modules are 
digital variants of a modem. 

Since the Internet addresses stored in the memory of the 
device according to the invention usually relate to different 
types of access, so that the telephone charges incurred 
during a connection via the corresponding addresses — 
which are not always determined according to connection 
time but may also be distance-dependent — may be of dif- 
ferent levels. The selection of the service provider which is 
most economical for a user, or of the most economical 
Internet address, is carried out not only taking into account 
the access fees which are respectively charged by the service 
providers but also the telephone charges which are incurred 
during the communications link to the respective central 
computer. In this context, it is to be expressly noted that in 
the present application the term "Internet address" or 
"address" always refers to a telephone number at which a 
central computer of a service provider can be accessed via 
the public communications or telephone network in order to 
establish a link to the Internet. 

The device according to the invention can be used in a 
stationary way in conjunction with the fixed telephone 
network. 

However, it is particularly advantageous to use the device 
according to the invention in a mobile terminal. That is to 
say for example in a portable personal computer (usually 
referred to as a portable or a laptop) or in a mobile modem 
or ISDN device, the mobile terminal authorizing a user for 
at least two different mobile radio registrations which may 
also involve different communications standards. For 
example, a device which can be coupled to computers in 
order to transmit data by mobile radio in and under the 
designation "Radio Network Termination" (RNT) is known. 
It is also conceivable for the device according to the inven- 
tion to contain a commercially available mobile phone that 
is connected to the selection unit and is appropriately 
actuated by them. 

At present, various mobile radio systems and communi- 
cations standards are known. 

Since 1992, the so-called global system for mobile (GSM) 
communication has been in operation in Western Europe and 
this system has also subsequently been adopted in a large 
number of countries outside of Western Europe, for example 
in Australia, China, Russia and Singapore etc. In Germany, 
two licenses have been awarded for digital GSM networks, 
which were received by DcTe Mobil GmbH on the one hand 
and Mannesmann Mobilfunk on the other. The GSM net- 
works that have been made available by the two operators 
are two physically separate mobile radio networks with their 
own transmission stations. DeTe Mobil GmbH operate their 
GSM network under the name "Dl" while the GSM network 
operated by Mannesmann Mobilfunk is known under the 
name "D2". Generally, the transmission of digital data in the 
GSM network from a mobile station, for example a cordless 



telephone or a mobile phone, to the stationary base station 
is usually carried out in a frequency range between 890 and 
960 MHz. In addition to the Dl and D2 licenses, a third 
mobile radio license has been awarded in Germany for the 
so-called digital cellular system (DCS) 1800 mobile radio 
system. The DCS 1800 mobile radio system has been in 
operation in Germany as the "El" network since 1994 and 
is virtually identical to the GSM system apart from the 
frequency range, the DCS 1800 system operating in a 
frequency range of about 1800 MHz. The DCS 1800 mobile 
radio system is also referred to as personal communication 
services (PCS) in the USA or as personal communication 
network (PCN) in Europe. 

Further known mobile radio system standards are the 
American digital advanced mobile phone system (D-AMPS) 
standard which is also referred to as IS-54 (Interim Standard 
54). Furthermore, the IS -95 system is also used in the USA. 
The Japanese digital cellular (JDC) standard is also known 
in Japan, and it is also referred to as the personal digital 
cellular (PDC) standard. 

Finally, the digital enhanced cordless telecommunications 
(DECT) standard is also known; however, the standard is not 
in the real sense a mobile radio standard but rather a standard 
for cordless telephones. DECT does not specify a network 
for mobile communication but rather defines only the air 
interface between a base station and a mobile unit. The 
DECT standard is the ideal standard within spatially defined 
areas, it being impossible to implement (yet) a DECT 
network with wide area coverage owing to the relatively 
short range of the base station (between 30 and 300 m). 

The mobile radio systems are usually of cellular 
configuration, i.e. the entire area which is to be covered is 
divided into relatively small radio zones, so-called radio 
cells. Each radio cell being assigned a base station whose 
reception range is limited to the respective radio cell. 
Therefore, within a radio cell a mobile unit always commu- 
nicates with the base station that is responsible for the radio 
cell. If a mobile unit moves out of the coverage area of its 
base station, the connection has to be made via a different 
40 base station, this taking place by an automatic change of the 
radio zone without, the quality of the ongoing connection 
being significantly disrupted. This procedure is referred to as 
"handover". On the other band, the PCS or PCN system 
contains individual local networks that may in turn be 
45 configured as cellular networks but the individual local 
networks are connected to one another through the fixed 
network. The PCS and PCN systems thus cover not only the 
entire area with radio zones but also mobile radio transmis- 
sions take place only within the individual local networks, 
50 while the transmission of data takes place between the 
individual local networks via the fixed network. In particular 
for the American PCS systems, the DCS 1800 Standard was 
further developed to form the DCS 1900 Standard whose 
frequency range is shifted by 100 MHz in comparison with 
the DCS 1800 Standard. 

The previously described known mobile radio standards 
differ not only in terms of frequency range but also in terms 
of other essential technical parameters such as the channel 
spacing, the multiplexing method, the modulation method or 
the number of channels present per carrier frequency. 
However, more details will not be given of the individual 
technical differences at this point. 

In addition to the actual mobile radio network operators, 
there may also be different service providers for each mobile 
radio standard, the service providers purchasing access to 
the corresponding mobile radio networks and offering the 
services to the end customers for the payment of a service 
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fee. In Germany there are more than ten service providers 
that have each purchased access to the Dl, D2 and £1 
networks and offer chargeable mobile radio services. 
Depending on the range of the individual providers and of 
the individual mobile radio networks, the customer thus has 5 
the choice not only between different mobile radio systems 
but also between the different service providers within the 
individual mobile radio systems. The transmission fees for 
the use of the mobile radio network which are charged to the 
customer by the individual mobile radio network operators 10 
or service providers, and possibly fixed network fees for the 
use of the fixed network may differ significantly from one 
another. 

Consequently, according to a preferred refinement the 
device according to the invention additionally has a further 15 
memory in which user-specific registration data that corre- 
sponds to at least two different registrations are stored. 
Registration is understood here to be authorization of a user 
to make use of the services of a mobile radio network 
operator or of a corresponding service provider, such reg- 20 
istrations being usually chargeable. Each registration thus 
corresponds to a specific mobile radio network operator or 
a service provider and a specific communication standard of 
the previously described communication standards. 

In the selection of the Internet address that is most 25 
economical for the user, the selection unit thus lakes into 
account not only the fees which are stored for the individual 
Internet service providers or Internet addresses but also the 
fee data that are made available for the individual mobile 
radio registrations of the user. The fee data of the individual 30 
mobile radio network operators or mobile radio service 
providers are also usually determined both as a function of 
the duration of the connection and of the weekday or time of 
day. Thus, even if there is only one Internet address for the 
user, the selection unit of the device according to the 35 
invention can minimize costs by selecting for this Internet 
address the mobile radio registration which is the cheapest 
out of all such registrations which are suitable and available 
for connection to the Internet address. 

If not only a plurality of Internet service providers with, 40 
in each case, a plurality of Internet addresses, but also a 
plurality of mobile radio registrations of the user are 
available, the selection unit determines the Internet address 
which is the most economical for the user on the basis of an 
assessment of all the available fee data. 45 

Therefore, for each individual, stored Internet address the 
selection unit determines which of the mobile registrations 
which the user is authorized to use are suitable and available 
for the connection setup. For each combination of the 
Internet addresses with the suitable mobile radio 50 
registrations, the expected connection costs and access costs 
are determined, both the fees which have to be paid to the 
respective Internet service provider for Internet access and 
the fees which have to be paid to the respective mobile radio 
service provider for making use of the respective mobile 55 
radio network are taken into account. If it is also necessary 
to use the fixed network to set up the connection between the 
user and the desired Internet address, the fixed net fees are 
also taken into account. 

Since the fees are usually dependent on the duration of the 60 
connection, a specific default value, for example 15 minutes, 
is initially adopted for the duration of the connection when 
determining the expected fees. This standard default value 
can continuously be updated and correspond, for example, to 
the mean value of the durations of the last three connections. 65 
In this way, the selection unit of the device determines the 
Internet address that is most economical for the desired 
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Internet access of the user, i.e. the most economical Internet 
service provider and the corresponding most economical 
telephone number of the Internet service provider in order to 
be able to access the central computer of the provider, and 
the mobile radio service provider, or mobile radio registra- 
tion which is cheapest for the telephone connection between 
the computer of the user and the central computer of the 
selected Internet service provider. The connection setup 
between the computer and the central computer of the 
selected Internet service provider is subsequently carried out 
by dialing the respective telephone number using the 
selected mobile radio standard or communications standard. 
If the registrations that are stored in the device relate to 
different communications standards, it is necessary to pro- 
vide for each of the communications standards a separate air 
interface, i.e. a separate transceiver unit, the communica- 
tions data which are to be transmitted being coded and 
demodulated, or decoded and demodulated etc., by the unit 
in accordance with the technical features of the individual 
communications standards. 

Advantageously, the fee data which are stored for the 
individual registrations and the individual Internet access 
authorizations in the device are automatically updated at 
regular intervals, which can be carried out, for example, by 
a mobile radio signal in the form of an interrogation 
addressed to a central information station or by an Internet 
access to a respective service provider which makes avail- 
able all the fee data. In particular, the updating advanta- 
geously takes place in a way that is not apparent to the user. 

So that the device can also be used for different users, the 
Internet address memory and the registration data memory 
(which relate to various user-specific mobile radio 
registrations), may be interchangeable so that a user merely 
has to plug into the device a chip card which is provided with 
the appropriate memory, in order subsequently to be able to 
operate the device with his user-specific Internet access 
authorizations or mobile radio registrations. 

The individual Internet address data or mobile radio 
registration data can be input by the user — for example by 
a keyboard of a computer. These data can also optionally be 
represented on a display device, for example the screen of 
the computer, with the result that the user can make his 
selection of the Internet address or the Internet service 
provider as well as of one of the available mobile radio 
registrations, and the selected data can no longer be changed 
by the selection unit. 

Other features which are considered as characteristic for 
the invention are set forth in the appended claims. 

Although the invention is illustrated and described herein 
as embodied in a device for transmitting communications 
data of a computer via a communications network, it is 
nevertheless not intended to be limited to the details shown, 
since various modifications and structural changes may be 
made therein without departing from the spirit of the inven- 
tion and within the scope and range of equivalents of the 
claims. The construction and method of operation of the 
invention, however, together with additional objects and 
advantages thereof will be best understood from the follow- 
ing description of specific embodiments when read in con- 
nection with the accompanying drawings. 

BRIEF DESCRIPTION OF THE DRAWINGS 

FIG. 1 is a diagrammatic, block diagram of a preferred 
exemplary embodiment according to the invention; and 

FIG. 2 perspective view of a representation in order to 
clarify the principle on which the preferred exemplary 
embodiment is based. 
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DESCRIPTION OF THE PREFERRED 
EMBODIMENTS 

In all the figures of the drawing, sub-features and integral 
parts that correspond to one another bear the same reference 
symbol in each case. Referring now to the figures of the 
drawing in detail and first, particularly, to FIG. 1 thereof, 
there is shown a block circuit diagram which relates to a 
preferred exemplary embodiment of a device 1 according to 
the invention. The device 1 according to the invention is 
implemented in the form of a mobile terminal that, for a 
specific user, has access authorizations both to a plurality of 
Internet service providers and to a plurality of mobile radio 
service providers. Furthermore, the device 1 according to the 
invention can be operated by a plurality of air interfaces 
11-13, i.e. a transmission of the communications data from 
the device 1 to a central computer of a selected Internet 
service provider can take place using different mobile radio 
standards. 

A significant component of the block circuit diagram 
illustrated in FIG. 1 is a selection device 4 together with 
memory devices 7 and 8. The memory devices 7 and 8 may 
be provided, for example, in the form of chip cards which 
can easily be exchanged in order, in this way, to permit the 
device represented in FIG. 1 to be operated by different users 
with the respective appropriate user-specific data. 

As has already been described above, the address memory 
7 in the exemplary embodiment illustrated in FIG. 1 contains 
access addresses la-lc of different Internet service 
providers, and — as is represented with reference to provider 
2 — each provider may possibly offer a plurality of addresses 
Ibi-lbiil 

The registration memory 8 stores various mobile radio 
applications 8<z-8c of the user. Each of these applications 
corresponds to an authorization of the user allowing him to 
operate the mobile radio network which is associated with 
the registration, or to make use of the mobile service 
provider which is associated with the registration. As with 
the Internet service providers, a user usually acquires the use 
authorization by concluding a contract with the respective 
mobile radio network operator or mobile radio service 
provider. The mobile radio applications 8a-8c which are 
stored in the memory 8 may relate to different mobile radio 
networks, i.e. different mobile radio standards, such as the 
GSM network, the DCS 1800 network, the D-AMPS 
network, the DECT network or the IS- 95 network etc. On 
the other hand, the mobile radio registrations SaSc can, 
however also relate to different registrations within one and 
the same mobile radio standard. Since there are a plurality 
of service providers within one mobile radio network, i.e. 
companies which have purchased access to the respective 
radio mobile network and then offer the mobile radio ser- 
vices to the end customer for the payment of a service fee, 
different mobile radio registrations are also possible within 
one and the same mobile radio network. The different 
mobile radio registrations being able to relate to different 
service providers. Thus, one mobile radio registration can 
relate, for example, to the so-called Dl network and another 
mobile radio registration can relate to the so-called D2 
network within the GSM mobile radio network. Likewise, it 
is conceivable for the differeot registrations to relate to the 
same mobile radio network and the same mobile radio 
service provider, but merely be associated with different 
access authorizations because, for example, it is possible to 
conclude with one and the same mobile radio service 
provider different contracts for different call numbers, under 
which contracts it may also be possible, in particular, for 
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different service rates to apply. In particular the digital 
enhanced cordless telecommunications — generic access 
profile (DECT-GAP) standard permits a plurality of regis- 
trations using the DECT standard per terminal. It being 

5 possible, for example, for one registration to relate to the 
private line, one to the business line and one registration to 
the connection which is used in public life. The above 
description makes it clear that the term "registration" in the 
present invention is to be interpreted in the most general 

10 sense and designates in each case an individual access 
authorization to a mobile radio network or a mobile radio 
service provider within a mobile radio network. 

In the exemplary embodiment shown in FIG. 1, the 
registration memory 8 contains three different registrations 

15 8a-8c. The registration 8a designates an access authoriza- 
tion to a GSM mobile radio network, the registration Sb 
designates an access authorization to a first DECT mobile 
radio network and the registration 8c designates an access 
authorization to a second DECT mobile radio network. 

20 Further registrations, which, for example, in the USA, may 
relate to the mobile radio standards D-AMPS or IS-95, may 
be provided in the registration memory 8. The registration 
Sb that is illustrated in FIG. 1 and which relates to the first 
DECT mobile radio network is divided into three sub- 

25 identifiers Sbi-Sbiii. The sub-identifiers or sub-registrations 
relate, as has already been described above, to different 
access authorizations within one and the same DECT-1 
network, which can relate, for example, to a private line, a 
business line or a line of the mobile radio subscriber which 

30 is used in public life. In this case, it may be necessary to 
correct the Internet telephone number selected by the selec- 
tion device 4, i.e. the destination call number that is to be 
called by the device illustrated in FIG. 1. If in fact the 
registration, selected for the most economical Internet 

35 access, selected by the selection device 4 from the registra- 
tions stored in the memory 8 relates to a sub-registration for 
a connection via a telephone local branch exchange, the 
selection device 4 has to expand the predefined destination 
call number with the office code, usually "0" in order to be 

40 able to telephone from the private branch exchange to the 
outside. 

In each case the respectively valid service fee (toll) data 
or service rates are stored for the Internet service providers 
in the memories 7 and 8 and their Internet addresses or 

45 mobile radio service providers as well as sub -registrations 
which may be present for them. 

The method of operation of the mobile device 1 according 
to the invention that is illustrated in FIG. 1 for transmitting 

50 communications data of a computer via the public telephone 
or communications network is now described. 

The device 1 as shown in FIG. 1 is coupled via an 
interface 10, in particular via a serial interface, to a personal 
computer (PC) 21 or integrated in it. A user transmits via a 

55 keyboard 14 or via comparable input devices, such as a 
mouse, an instruction to dial up the Internet, which instruc- 
tion is fed to the selection device 4 via the interfa ce 10. 
Consequently, the selection device 4 accesses the address, 
data or registration data stored in the memories 7 and 8 and 

60 the respective service fee data that are also stored in them. 
For each possible Internet destination address stored in mT 
memory 7, the selection device 4 checks which of the 
registrations or sub-registrations which are defined in the 
memory 8 are possible, and are available, for the telephone 

65 connection to the corresponding Internet address. 

The Internet destination addresses stored in the memory 7 
also include the corresponding code number or local area 
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code so that the selection device 4 can use the Internet 
destination addresses or the corresponding destination call 
numbers which are stored in the memory 7 to determine the 
location of the corresponding central computer, which is to 
be accessed, of the respective Internet service provider. In 
order to determine, for the connection setup to the Internet 
destination addresses or destination telephone numbers 
stored in the memory 7, the most economical registration of 
the registrations stored in the memory 8, it is initially 
necessary to be able to determine unambiguously the trans- 
mission link leading from the device shown in FIG. 1 to the 
central computer which is to be accessed. For this purpose, 
it is necessary to determine not only the location of the 
destination terminal but also the mobile radio service pro- 
vider which can be accessed, i.e. is available, at the location 
of the mobile device 1 which is shown in FIG. 1. This is 
carried out by the procedures specified in the relevant radio 
standards, using a determination unit 2 that determines, by 
the individual air interfaces 11, 12 and 13 provided in the 
device 1, the registrations which are available at the location 
of the mobile radio subscriber, i.e. the mobile radio network 
operator and/or mobile service provider, and stores them in 
a memory 3 which is continuously updated. By accessing the 
memory 3, the selection device 4 is continuously informed 
as to which of the registrations stored in the memory 8 are 
actually possible for the connection to the Internet service 
providers which are to be accessed via the individual Inter- 
net addresses stored in the memory 7. 

This will be explained in more detail with reference to 
FIG. 2. FIG. 2 shows by way of example the spatial range 
of three different mobile radio networks I— III, which inter- 
sect spatially in the region A represented with hatching, in 
which there is a portable computer or laptop equipped with 
the device 1 according to the invention shown in FIG. 1. In 
the region A that is represented with hatching marks, the 
mobile radio subscriber accordingly has the selection 
between each of these three mobile radio networks I — III. The 
example illustrated in FIG. 2 shows an American PCS 
system in which the local networks I — III are connected via 
a fixed network to a local network IV in whose base station 
area a central computer 16, which is to be accessed, of an 
Internet service provider is located. Consequently, the 
mobile radio subscriber using the device 1 according to the 
invention must firstly set up a link from the mobile device 
according to the invention to the corresponding base station 
of the mobile radio network selected by him, so that sub- 
sequently the communications data which are to be trans- 
mitted can be transmitted from the base station via the fixed 
network to the base station which is responsible for the local 
network IV, in order to establish the connection between the 
device 1 and the central computer 16. Here, the caller must, 
in a first instance, pay the transmission fees for the connec- 
tion between the mobile device 1 and the base station, i.e. the 
transmission fee for making use of the respective mobile 
radio network, the telephone charges for the transmission via 
the fixed network and the access fees for making use of the 
Internet access of the central computer 16. Of course, the 
central computer 16 can also be connected directly to the 
fixed network. Because the GSM networks have wide cov- 
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also necessary via the fixed network (see FIG. 2) for the 
connection setup to the central computers which are 
assigned to the individual Internet destination addresses, the 
applicable fee rate of the fixed-network operator or operators 
must be communicated to the selection device 4 in a similar 
way. Because experience has shown that the fee rates of the 
Internet service providers or mobile radio network providers 
as well as of the mobile radio service providers change from 
time to time, an appropriately provided updating device 9, 
which is actuated by an internal timer 5, for example an 
oscillator, updates the service fee data in the memories 7 and 
8 at regular intervals. 

Thus, for example, the updating device 9 can set up a link, 
which is imperceptible to the user, to a central information 
station or an Internet service provider. The link makes 
available the respectively valid service fee rates of all the 
Internet service providers and mobile radio service 
providers, and, as a result of an appropriate interrogation 
signal, transmits them to the updating device 9 which 
subsequently stores the current fee data in the memories 7 
and 8. 

The selection device 4 can operate with any combination 
of the Internet addresses stored in the memory 7, with the 
registrations, available at the location of the device 1, of the 
memory 8. The available registrations, which determine 
expected transmission costs and with costs for the use of the 
Internet being stored in the memory 3. However, since these 
costs are usually dependent on the transmission time, i.e. on 
the duration of the connection, when it is determining the 
most economical Internet service provider or mobile radio 
service provider the selection device 4 must assume a 
predefined value for the connection period. For this purpose, 
in an appropriately provided memory 6, a standard value, i.e. 
a default value which is used as a standard by the evaluation 
device 4 during the determination or selection can be stored. 
Alternatively, the user can communicate the expected dura- 
tion of connection to the selection device 4 via the keypad 
14. It is also conceivable for the content of the connection- 
duration memory 6 also to be continuously updated on the 
basis of the last connections which are set up, and continu- 
ously update its memory, in that, for example, the mean 
value of the, for example, the last three connections is stored 
as standard value for a new communications connection. Of 
course, the mean value can also be determined from a larger 
or smaller number of previous connections. 

On the basis of the information mentioned above, the 
selection device 4 can now determine the Internet service 
provider that is the most economical one for the desired 
Internet access. Or the most economical Internet address of 
the provider as well as the mobile radio registration of the 
memory 8 which is the most economical for the connection 
setup to the central computer of the Internet service provider, 
in order, in this way, to minimize the overall costs or overall 
charges associated with the access to the Internet. 

After the selection of the Internet address or destination 
telephone number of the memory 7 and mobile radio reg- 
istration of the memory 8 which correspond to the mini- 
mized overall costs, the selection device 4 controls, as a 
function of the mobile radio standard corresponding to the 



erage in Western Europe, it is not necessary to transmit the 60 selected mobile radio registration of the memory 8, the 

transceiver unit 11-13 which is provided for the mobile 
radio standard. In the exemplary embodiment shown in FIG. 
1, the transceiver units or the air interfaces 11 and 12 are 
provided for the mobile radio standards GSM and DECT in 
65 accordance with the registrations SaSc stored in the 
memory 8. If the mobile device 1 is also to be used to 
transmit communications data using different mobile radio 



communications data via the fixed network so that in this 
case no service fees are incurred for fixed -network trans- 
mission. 

The service fee data that apply to the individual Internet 
destination addresses or mobile radio registrations are also 
stored in the memories 7 and 8 and in this way made 
available to the selection device 4. If data transmission is 



09/03/2004, EAST version: 1.4.1 



US 6,356,541 Bl 



11 



12 



standards, additional transceiver units must be appropriately 
provided. Thus, an air interface 13 is, for example, addi- 
tionally provided for the IS -95 standard in FIG. 1. By 
actuating the air interface 11-13 that corresponds to the 
selected mobile radio registration, the selection device 4 
accesses the Internet address, also selected by it, of a 
corresponding Internet service provider and thus sets up the 
communications link for transmitting the data generated by 
the computer to the corresponding central computer. The 
communications data transmitted via this connection path 
are encoded, modulated and transmitted to the respective 
base station in accordance with the technical data of the 
respective mobile radio standard by the air interface 11, 12 
or 13 activated by the selection device 4. In a similar way, 
the communications data that are output by the accessed 
central computer are received, decoded, demodulated and 
fed via the interface 10 to the central unit of the computer by 
the respective air interface 11, 12 or 13, it being possible to 
represent the received data on the screen 1 of the computer. 

During a connection, the overall connection costs may 
change owing to a change in location of the mobile device 

1 and/or due to the fact that the initially assumed connection 
data are exceeded, in such a way that a different, available 
mobile radio registration of the memory 8 is more economi- 
cal than the mobile radio registration which was initially 
selected by the selection device 4. For this reason, the device 

2 advantageously continuously determines the registrations 
available at the location of the user, and the selection device 
4 uses the memory 6 and the internal timer 5 to monitor the 
current duration of connection and continuously calculates 
the fees which are theoretically incurred for the existing 
Internet connection and for all the available registrations. If 
one of the mobile radio registrations which are stored in the 
memory 3 and are currently available or accessible is 
cheaper than the Internet address of the memory 7 which is 
selected for accessing the most economical Internet 
connection, the selection device 4 outputs a corresponding 
warning signal. The user can then confirm, for example 
using the keyboard 14, that he wishes to change the mobile 
radio application. In this case, the selection device 4 brings 
about a so-called "transfer call", the selection device 4 
transmitting an interrogation signal, for the transfer of the 
existing Internet connection, to an appropriate base station 
of the mobile radio network which corresponds to the new 
mobile registration, via that air interface 11-13 which cor- 
responds to the new most economical mobile radio regis- 
tration. After a confirmation by the base station, the con- 
nection can be set up via the new air interface, the old 
transmission link being interrupted only after the new trans- 
mission link is present, i.e. the air interface corresponding to 
the old mobile radio registration which is selected firstly is 
deactivated by this selection device 4. 

A preferred exemplary embodiment of the device 1 
according to the invention is described in FIG. 1 in the form 
of a mobile terminal. The configuration represented in FIG. 
1 is correspondingly simplified for a device operated using 
the fixed telephone network because, in this case, the 
components of the device shown in FIG. 1 which are 
connected to the various mobile radio standards, such as the 
memory 8, are dispensed with. Furthermore, it is then 
necessary to have just one telephone interface that encodes 
and modulates the data transmitted to the telephone network 
via the computer and decodes and demodulates the incoming 
data. 

We claim: 

1. A device for transmitting communications data of a 
computer via a communications network, comprising: 
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a circuit, including: 

an address-data memory for storing address data and 
storing at least two different addresses of the com- 
munications network from which a user is authorized 
to access a computer network, said address-data 
memory further storing associated cost data corre- 
sponding to the addresses; 

a selection unit connected to said address-data memory, 
said selection unit automatically selecting a most 
economical address of the addresses of the commu- 
nications network relating to the computer network 
in dependence on the cost data corresponding to the 
addresses; and 

at least one transceiver unit for setting up a communi- 
cations link to the most economical address selected 
by said selection unit and via which the communi- 
cations data are transmitted. 

2. The device according to claim 1, wherein the address 
data stored in said address-data memory constitute access 
authorizations to an Internet provider. 

3. The device according to claim 1, including an interface 
connected to said selection unit, said interface provided for 
coupling to a computer generating the communications data 
to be transmitted. 

4. The device according to claim 3, wherein said circuit is 
configured to be installed in the computer. 

5. The device according to claim 1, wherein the cost data 
provided for the addresses contains service fee information 
for the use of the computer network. 

6. The device according to claim 1, wherein the address 
data contains the addresses of at least two different providers 
each providing access to a respective computer network, the 
cost data provided for the addresses being stored in said 
address-data memory and containing provider-specific use 
fees for access to the respective computer network. 

7. The device according to claim 6, wherein the address 
data for at least one provider of the at least two different 
providers contains two different addresses assigned to the at 
least one provider, and said selection unit selects the most 
economical provider of the at least two different providers 
for access to the computer network and selects a most 
economical address associated with the most economical 
provider. 

8. The device according to claim 1, including an input 
apparatus for a user-specific inputting and storage of the 
address data in said address-data memory. 

9. The device according to claim 1, including an updating 
unit connected to said address-data memory and at regular 
intervals updates the cost data stored in said address-data 
memory. 

10. The device according to claim 9, including a 
registration-data memory connected to said selection unit for 
storing registration data corresponding to at least two dif- 
ferent registrations and associated registration cost data, 
each registration of the at least two different registrations 
authorizing the user to transmit the communications data in 
accordance with a communication standard corresponding 
to the registration, the selection unit selecting a most eco- 
nomical address of the at least two different registrations 
taking into account the registration cost data provided for the 
registrations, and selecting a most economical registration 
for transmitting the communications data via the commu- 
nications network. 

11. The device according to claim 10, wherein said circuit 
transmits the communications data in accordance with at 
least two different communications standards, and in each 
case has one of said at least one transceiver unit for each of 
the at least two different communications standards. 
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12. The device according to claim 10, whereio said 21. The device according to claim 16, wherein after the 
address-data memory and said registration-data memory are communications link has been set up via the most economi- 
interchangeable with one another. . . cal registration to the computer network, said selection unit 

13. The device according to claim 10, wherein said . . . ■ t ... ^ „ 
^. iu & ut iva, av «uiu B v , continuously determines the registrations which are actually 

updating unit is connected to said registration-data memory 5 ...... , . , 

and also at regular intervals updates the registration cost data available with reference to the computer network and a 

stored in said registration -data memory. currently most economically available registration for pro- 

14. The device according to claim 13, wherein said viding the communications link to the computer network in 
updating unit regularly interrogates, in response to a mobile dependence on the location of said circuit, and said circuit 
radio signal from an information station, new cost data being 1Q generates a warning signal if the currently most economi- 
updated fee rates for the addresses and new registration cost c&{{ available registr ation deviates from the most economi- 
data being updated fee rates for the registrations, and stores , . . ..... 

the new cost data as the cost data in said address-data cal registration initially selected. 

memory and the new registration cost data as the registration 22 - The device according to claim 21, wherein after 

cost data in said registration-data memory. confirmation by the user, said circuit provides a current 

15. The device according to claim 10, including an input 15 communications link to the computer network using the 
unit connected to said selection unit for user-specific input- currently most economically available registration, and dis- 
dau TOm?* 80 ° f regiSlrali ° n dala in ^ regislration - connects the communications link which uses the most 

a i6!Te 0 aevice according to claim 10, including a deter- economical registration initially selected by said selection 

mination unit connected to said selection unit, said deter- 20 umt * 

mination unit ascertaining which of the at least two different 23. The device according to claim 10, including a display 

registrations stored in said registration-data memory are and an input unit, the address data and the registration data 

registrations which are actually available at a location of are to be displayed on said display, said input unit provided 

said circuit. f or stipulating to said selection unit, on a user-specific basis, 

17. Tie device accordmg to claim 16, including a regis- 25 fe of ific addfess of ^ addresses and 

tration memory connected to said selection unit, said regis- . . r _ 

tration memory continuously storing which of the at least s P ecific registration of the registrations. 

two different registrations are actually available at a given 24 T^ device according to claim 10, wherein said at least 

moment. one transceiver unit is a component of a mobile phone which 

18. The device according to claim 16, wherein said is intended for connection to said selection unit, 
selection unit selects the most economical address taking 25. The device according to claim 3, wherein said circuit 
into account the registration cost data corresponding to the is configured to be connected to the computer, 
registrations available at the location of said circuit and 26. The device according to claim 13, wherein said 
containing registration-specific mobile radio service fees up d a ting unit regularly interrogates, in response to a signal 

atl ^n fix ^ n ? twork servi J ce fees ' . - , « from the computer network, new cost data being updated fee 

19. The device according to claim 1, where in said selec- - . r , , , . . . !, . . . 
tion unit selects the most economical address in dependence rates for ] he ^dresses and new registration cost data being 
on an expected period of communication. u P dated fee rates for the registrations, and stores the new 

20. The device according to claim 19, wherein the cost data as tne 0051 data m address-data memory and 
expected period of communication corresponds to a con- the new registration cost data as the registration cost data in 
tinuously renewed mean value of a specific number of 40 said registration-data memory. 

periods of communication of previous communications 

links. * * * * * 



09/03/2004, EAST Version: 1.4.1 



